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(57) Abstract: 

PROBLEM TO BE SOLVED: To optimize the plasma 
state and to improve the stability of a plasma process 
by providing a line coupler on a transmission line at 
the entrance of a chamber, and detecting a traveling 
wave signal and a reflected wave signal. 

SOLUTION: A directional coupler made of a coaxial 
directional coupler or a waveguide directional coupler 
is inserted between a plasma generating chamber and a 
transmission line connecting a high-frequency power 
supply feeding high-frequency power. The signals 



containing the information of the phases and amplitudes 
of traveling wave power and reflected wave power are 
extracted by the directional coupler, and signals 
containing the absolute value and phase of a reflection 
coefficient are extracted from these two signals by a 
high-frequency signal synthesizing/processing circuit. 
These signals area standardized by a standardizing 
circuit to obtain the (reflection coefficient absolute 
value x sine) signal, (reflection coefficient absolute 
value x cosine) signal, and reflected wave signal. These 
signals are converted into digital signals through an 
A/D converter, and the impedance or admittance of a load 
chamber is displayed on a Smith chart. 
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